This study aimed to determine the volume of traditional eucalyptus oil from distillation with variations in fluid flow velocity. The method of distillation was distillation with water (water distillation). The material was eucalyptus leaves. To determine the volume of eucalyptus oil produced by distillation, the distillation device was set at the height of the condenser to the source of flow fluid, which was at an altitude of 15 cm, 25 cm, 35 cm, 45 cm, and 55 cm. Variation in the height of the condenser would affect the fluid flow rate. The faster the fluid flow rate, the greater the convection coefficient so that it increased the heat transfer rate. This results in greater volume (capacity) of oil produced. From these experimental results, most volumes of eucalyptus oil obtained from the distillation was obtained at 55 cm of the height of condenser with 3.6 mL of oil volume.
I. Introduction
Traditional medicine has increasingly gained attention in recent years, both medical and industrial circles. It was because of the potential as alternative medicine and a promising prospect for the household product industry, especially the pharmaceutical industry. The main benefit of this oil is to accelerate blood circulation by widening the pores of the skin so that the body becomes warmer and will not interfere with skin respiration due to the nature of volatile eucalyptus oil. Because of its wide using, the quality and method of producing eucalyptus oil sold in the market need attention.
In order to fulfill these demands, research is needed. To find out the quality of eucalyptus oil, testing the level of purity was conducted. Testing the level of purity can be conducted in 2 ways, namely: visual tests and laboratory test methods.
There are several factors that influence the production of eucalyptus oil: leaf filling, eucalyptus oil tree varieties, leaf storage, leaf age and distillation technique [1] . To obtain the production (volume) of maximum eucalyptus oil was conducted in one way, by varying the fluid flow rate in the distillation technique.
II. Theory

A. Eucalyptus Oil
Eucalyptus oil plant (Melaleuca Leucadendra) is one of the plants producing essential oils. These plant leaves contain essential oils about 0.5-1.5% depending on the effectiveness of distillation and the oil content contained in distilled material [2] . Eucalyptus leaves can be seen in figure 1.
Figure 1. Eucalyptus leaves
Essential oils produced from the leaves are useful as raw material for rubbing oil which has many functions, such as analgesics or pain relievers, disinfectants or germ killers, expectorants or sputum and anti-spasmodic decay or abdominal pain relief [3] .
B. Water Distillation
In this distillation method, the material to be distilled is directly related to boiling water. The material to be distilled may float on water or be submerged entirely, depending on the specific gravity and quantity of the material to be processed. Water can be boiled directly with fire. This water distillation is like a directly boiled plant material [4] .
C. Condensation
Condensation is a process of releasing heat from a system that causes steam (vapor) to turn into liquid (liquid). The condensed liquid from the vapor is called condensate. The tool used to condense vapor into a liquid is called a condenser. The working principle of the condenser is that the substance is heated, then the hot steam will rise and then run cold water through the hose so that the steam does not escape into the air but returns to condense and fall down again [5] .
D. Basic Principles of Flow in Pipes
Fluid or liquid is a form of a substance that does not have a fixed form, but can flow and take shape according to the container it occupies.
Flow Debit Equation
Mathematically the flow debit can be written:
(
With is the flow rate (m 3 /s), is the crosssectional area of the pipe (m 2 ) and is the average velocity in the channel (m/s).
Continuity Equation
The equation which states the relationship between cross-sectional area and fluid velocity is called a continuity equation, and is mathematically written as follows:
( 2) with is a cross-sectional area of 1 (m 2 ), is the rate of fluid flow when through cross section 1 (m/s), is the cross-sectional area of 2 (m 2 ) and
is the rate of fluid flow when passing through cross section 2 (m/s). Continuity equations can also be written:
Bernoulli Equation
Bernoulli provides a mathematical formulation that states the relationship between the pressure in a fluid, fluid flow and the difference in cross-sectional height is constant (constant). This mathematical formulation is called the Bernoulli equation which is written as follows: (4) Equation (4) can also be written as follows: (5) with and are the fluid pressure in cross sections 1 and 2 (N/m 2 ), is the density of fluid (kg/m 3 ), and are the velocity of fluid flow in sections 1 and 2 (m/s), is the gravitational force (m/s 2 ), and are the height of cross-sections 1 and 2 (m) [6] .
E. Relationship between Height of Reservoir and
Velocity of Fluid Flow To find fluid flow velocity at a certain height with pipe diameter (D) and condenser diameter (d), use equation (5) with assumptions , and , so that equation (5) becomes:
(6) From equation (2) for a steady flow it is not compressed, it is known that the conservation requirements of mass , with . Then obtained equation (7): (7) By subsidizing equation (7) to equation (7), to obtain equation (8):
(8) From equation (8), it can be concluded that the greater the fluid height of the condenser, the greater the fluid flow rate in the condenser. The faster or large fluid flow rate will affect the magnitude of the convection coefficient so that it increases the heat transfer rate. This results in a greater capacity of oil produced or produced [7] .
F. Convection Heat Transfer
Convection heat transfer occurs due to temperature differences. The heat transfer rate or convection heat in the fluid is proportional to the cross-sectional area A of an object that is in contact with the fluid and the temperature difference between the fluid and the object stated in equation (9).
With is the convection coefficient. To determine the value of the convection coefficient ( ) can be obtained by decreasing equation (9) to obtain equation (10).
(10) By is the convection heat transfer rate (W), is the convection coefficient (W/m 2 K), is the mass of the distilled material (kg), is the heat of the type of water vapor (J/kgK), is the initial steam temperature (K), is the steam temperature end (K), is the time of initial steam discharge (s), is the time of final steam discharge (s), is the heat transfer surface area (m 2 ), is the surface temperature (K), and is the temperature of fluid (K). 
III. Research Methods / Experiments
IV. Research Results And Discussion
Based on the results of research carried out for 5 variations of fluid flow velocity based on the height of the condenser in the set distillaionstall, data such as below are obtained: From table 1 a linear curve was obtained as shown in Figure 2 below: 
From the linear regression data fitting in the figure, was obtained (11) where is the fluid flow velocity (m/s), and is the volume of eucalyptus oil (mL).
Based on the results of the graph in Figure 2  obtained a fairly high value of 0.973 close to number 1 which showed the relationship of fluid flow velocity with the volume of eucalyptus oil was really accurate with the accuracy of 97.3%.
From data in table 1 and figure 3, it can be seen in accordance with equation (8) and the theory which explains that the condenser height affected the velocity of the fluid flow rate. The higher the condenser, the faster the fluid flow rate. The greater the fluid flow rate, the greater the convection coefficient which resulted in greater convection heat transfer rates. Thus, the condensation process also required a shorter time to convert the vapor particles into water particles. Because the time needed in a process was shorter, the volume of oil produced was even greater in the same timeframe for refining each sample of eucalyptus oil.
V. Conclusion
From the experiments that have been done, it can be concluded that the variation in the height of the condenser influenced the fluid flow velocity. The faster the fluid flow rate, the greater the heat transfer coefficient so that it increased the heat transfer rate. This resulted in greater volume (capacity) of oil produced. This is evidenced by the highest volume of eucalyptus oil produced by distillation at the height of the 55 cm condenser with an oil volume of 3.6 mL. 
